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(57) Abstract: 

PURPOSE: To obtain a new medicinal composition 
applicable to vascular lesions, diseases in the vascular 
systems, etc. 

CONSTITUTION: This preventing or therapeutic agent for 
cardiac infarction, thrombosis, angiostenosis, 
bloodstream insufficiency, arteriosclerosis, etc., contains 
a polypeptide belonging to the family midkine (MK) or its 
fragment peptide or a variant, having the physiological 
activities similar to those and homologous therewith or an 
analog thereof as an active ingredient. The compound 
which is an active ingredient has actions on enhancement 
of the production of a plasminogen activator at both an 
mRNA level and a protein activity level. The effective daily 
dose thereof is within the range of 0.001 -50mg/kg as a 



bolus once or several times or continuously administered 
by drip infusion, etc. Human MK comprising 121 amino 
acids or a pleiotrophin polypeptide having 50% amino 
acid homology with the MK is cited as the polypeptide 
belonging to the MK family. 
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imxm 1 1 s.yb'^-f> (mk) y r 5 y -tca-r 

[W^2] l»*«llEtt»5s' YH^> (MK) 7 
r 5 y— tc:Jl-t-5^y-<^K^S y K*^^ (MK) 

[f»*S3] Ifcfrg lEttO 5 v (MK) 7 

r 5 y— Kjg-rstfy^^Kas^wr^hnt';/ ( P 

1 e i o t r o p h i n) tKJJ K-Cfc5<kS&« 
[0 0 0 1] 

nmmwmmm (ptca) ^(ombsmmmw^^ 

Mt VXM$f£*lZ> 5 y K#>T^ (Midkine, M 
K) *y^?-Kab5V^tt-t©»^^K, Xli-tix 

[0 0 0 2] 

KJHRjfiL^^bT. ^Bfrn*?— tf (OTu-PA) 
^ ^ / - y y 7 ^ f^-^ - (BJLT, t -P 
A) ft^fc*5jktt»»OSI«*j»*6T/fcPTCA3&s 

[0 0 0 3] 

*s ^*PS t 9^v>^^t-PA^^^m#^s^b 

[0004] *fc t - P A?&*<E>*jBi*ra: 7 0 - 8 0 % 
tWttfU ft*3 2 0-3 0%co*«i*^r&]±*SDi#sjx 

t*5<9. fcti«jfe/h«jaa*<o*#ip»c*5»t5. t-p 

[0 0 0 5] J: 5 3teJfa.«j«»<o*^ Sfefciifcjrfii 
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f^ffi l£ J; <5 MgittM**s AS Sris - 1~ r. t J: 9 £T -5 A 

[0 0 0 6] *fc t -PAf&*<Z>*"«)*©|Rl±, JfcSV* 
ttPTCA8ia4t5, gaj»B«ffiBftfe§if 

fi^Ej^^lW*. fc£W*£#:ft*;i:fott£ t -pa*5 
itfu-PA©4^*flH»l!:i(5«)S^^«*fc 

^j*B«#H*SfrfcB£K:tt. t-PA«^ff«n 

[0 0 0 7] £tf)J;5*#§6l<^*>fc^ ;«B9§#&i*dfc 

c <ommmm\z.m <^*otv^# *> 5 o> 
^r-r^ff«*^^^S5: y K#>r ^ (mk) 

5-9 1 8 8 0) a*JrlB0><J;5*. *#rtJc*5JtSt- 
PA^oJ:r;u-PAO^^^@W(:il^5ltti:'& 

[0 0 0 8] IP*>**l8^BWtt. MK*y^fK* 
[0 0 0 9] 

^t^B^^LT, ^!>^S^MK7Ky-<^K (K 
adomatsu, K. , et a 1 . :Bioche 
m. Biophys. Res. Commun. (BBR 
C) , 1 5 1. 1312 (1988) limomom 
40 u r a , M. , e t al. : J. Biol. Che 
m. , 2 6 5. 10765 (1 99 0)) feitft 
*MK#»^fK mm^5-9 1 8 8 0) £rjLttiL 

[ooio] ^\^xMKt^mmm<o±^xxmiBk9i 

fcMK j&s«#. T^y^-f ^—m¥6& t <Dfri>*t> 5 sftSfc 

yY*<<> (MK) ^A/, 
50 *)X- ; ^ft^6 5#*1 1 4 9 4-1504 
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I, 1 9 9 3^12^ 0 #i?6-1 7 2 2 1 8) 0 

[0011] *fcMKl;igi#JBgVvrMKi: 5 0 %(DT ^ 
J WfaWkt&fe^^^ heparinbinding g 
rowth associated molecule 
(HB — GAM) (Merenmies, J. & Ra 
uvala, H. :J. Biol. Chem. , 2 6 
5_, 16721-1672 4, (1 9 9 0) ) fc^ii 
^KtbntV, pleiotrophin (PT 
N) (Li, Y. -S. , Mi lner, P. G. , G 
hauhan, A. K. , Watson, M. A. , H 
offman, R. M. , Kodner, C. M. , M 
ilbrandt, J.,& Deuel, T. F. : 
Science, 2 5 0, 1690-1694, (19 
90) ) , *1tMKk 6 5%cOT5 / ^tel^tt$r*-r3 
retinoic acid— induced hep 
arin binding protein (R I — H 
B) (Urios et al. , BBRC, 175, 
617-624 (1991) ) bW&tl 

©tfcS^i^ t>froX%ft 0 HB-GAM/PTN 

Sr*-t"Sri:*Sfl|^SJtTV^ (R a u v a 1 a, 

H. , EMBO J. , _8_, 2 9 3 3-2 9 4 1 (1 9 
8 9) . We 1 1 ens te in, A, et al., 
J. Biol. Chem. , 2 6 7, 2582-258 
7 (1992). Courty, J. etal. BBR 
C, 1 8 0 , 145-151 (1990) ) 0 

[00123 fo&ftBLmm&1l^m»M%k<Dizit 

S*VC#TV»S 0 jfeSrt&jttlJlSW:. 2o(DMfft^I 

(T^^-*-) (PA) Sr^a-ttUU 

(t-PA) -Cfct)> {>5loW:!?P^t^iPA 
(u-PA) (S a k s e 1 a, O. andR 

ifkin, D. B. , J. Cell Biol. ,JL 
1 0 , 767-775 (1990) . & WA, iK« 

M<ommm mm mm, ^m±m pphi-is 

3 (1 9 9 2) ) o 

[0 0 13] roPA^Ii:^;^ KdSffiiiW^f^ 

miTZ>k^5m&i>*3bZ> (Inada, Y. et a 

I, BBRC, 1 3 0 , 182-187 (198 

5) ) 0 ip%, u^y>r vfrshmft&mmzftf8irz> 

If % ~F — M (Transglutaminase : 
TG a s e) <D£m&n#>Z>^ i. »V>TTGF-J 
(Transforming growth fact 
or -8) <D&&&l"?S'f KteaaKiJ;?>SG£££ 
S 6 I^JSttSKH 1 4: £ T G F - 0 OfSffi 
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m.ft*^<D&»RJ& (TGF-|3<0ffi*fefls) l:PAiT 
Ga s e#i< £ fcSrKfe^Stt. rt&ttJiSK:*5V^ 
K*aa^J:9ffitt<0*>STGF-fl35$^6bT 

[0 0 14] ^r-C*PMbli^/^^J:oT 
^&5PAtf>£KK:fc*A/bJ&^IB^£U PA^iO 

[0 0 15] *LT*»w#e>«>»3eufcU'=«>'tr^-^ 

A**Srif SaE'fkS^rSd^SrKRLfctr^v mRNA 

m&m»r&z.kifi9ihMziiii % 4fcPAta*ts 

»»**^^Koaft*)$PA i nh i b i t o 
r (PA I - 1) ^6 ^;V"CfcmR N A l/^^fllH 

■T5o PA^0^^ikWrt^J5a^^^»Mft* 

rt&ttja^s v-4 o^<t 9 h^*:?*— ^saxfc* 

[0 0 16] JtlBOWfMcttU *fc*»l8©EJKffl* 

30 * /mm&x 5ft$tb5y K^-r >- (mk) , mko 

Ur^f WfcSN-ha 1 f (1-5 9S?J) M 
K. C-half (60-121) MK, C-h a 1 f 
(6 2-1 0 4) MK, MKOl 0 4-12 l^SBr^ 

WtfntV (PTN) , PTN^WWf Ktfc 
5N-ha 1 f (1-6 6E^J) PTN, C-ha 1 f 
(67-136) PTN, C-ha If (67-10 
9) PTN«OM M#»f^^ K, *5<J: 

40 Zrtl h <DMUm* &\fbtlZ>o 

[0 0 17] ^IxfeaKy^^KfcSV^ttWf^^K 
Sr. 0. l%^v-jfe^T/V^^ v (BSA) ^T^Jnlfg 

rt&»uasr#w?wi. **4aaufc«te. o. 5%Tr i 

t o nX- 1 0 0lC<fcS»^»ft«£f9SgbT, ^OP 
Affittl^/v&#^t-S£, #y^^K&£V>teBffK* 

k<o»«*5 x xmmmtn\z.&ft lt p as<& w< 

[0 0 18] £©fflJ&tta«*OPAtt. ££bT$&J§& 
50 *B±l-#ftt5PA-C*!), PAW^if^c 
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[0 0 1 9] *ZLXm<DT yir^mt LT % 7>f^5V 
Bt«rJB«U BLhT?. rtAffllbfritLtt8»Pt> U< »0. 
l%BSA«jp*jla»«ffl6^T«f*L^ #y^<^K*> 

[00203 *fcjaia*ffio^7^5 vsrttttiu 

[0 0 2 1] SfcPAi3J:ffPAl/t^-©mRNA 

[0 0 2 2] ffi*PAI-lfiS&i/^-Ct (fci:* 
IflOng/mlOMKSftT^tfc, mRNAW^ 
;^fc*>tSwi ft^X.tfU-PA^)mRNA^ 
^1. SfgfclfeofcOfcatU PA I - 1 OraRNA 
i*4 0%t>»*M ifiWbMzZti^ HKi^/— ;W£U 
-PAiU-PAl/t^-«)mRNA^;V©*ft& 
1\ IS^P A I - 1 ©mRNA^;Vtl#S*fcr 

[0 0 2 3] *fc!>v*»Jli8ft*«Bliartfit«iJia«> = vh 

Affi'14 U P A I - 1 Offitt W-^W^if #P 

JStt*3*BSHtr*5 0%*-C«-fe, -*PAI-lgttl/ 
-</WS 2 f£ Kif *P L,fc r i: ^ £> , MKj&Ma«rti£fflIISj&> 

[0 0 2 4] ^kOfcgJLiS. MK, PTN?MK77 

[00251 ^iSK^jKy^^KfcsvMa-towf^ 
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Ko^fyw, -^y>\ r$.;m, ^r«ltt. Twe 

en 8 0* k*<Dtf ]) V /W<— h ^<D#>f ^^WStt 

[0 0 2 61 JEfc. *»W«>BESII«iB««B:, KXtttt: 

10 fc. ^»^J, jte-frflk twyftk aflftk ttttttk JLSMs 
±tWB««. «ff«k *3R*Js -H-WSak *>6V^tt3Sr»jfl 

[0 0 2 7] rjxb<0«JPjffl<0«f9i:bTtt, £5*>%r 
— *y If^Hfn y h7#*>'h^A % if^ 

[0 0 2 81 ft**, *»B9<OEjBI§US*ttx &m<D&<D 
[0 0 2 9] £ft&B9tlU«4fett* ffifcoa^#ife* fc 

tk^ sts4, nmisttt 

[0 0 3 0] ^ROEIII«J^^a#S», S^O^ 

30 m&<DVtm, mm. (w. a#«»*if»c±oxji 

— 0. 0 0 1-50mg/kg^ffl 
icfc?), — 0*>fc9 llelftV^bftlHl, bolusCfcS 

[0 0 3 1] ^M^y^^KfcSVMJWfJt 
^^KJit-PA. u-PAifcSVMS^ M/^hdrt 

[0032] ttw<omm&&v*\zmifb&ftb i^xmm 

[0 0 3 3] KT*»««rlB»«. **«*t> 

1 ] MK 1 OOrag, a^Kn>ffy«8th 
y^lOmg, ?L)5S 5 0 0 m g £r 5 mM y 
(pH7. 0) 2 SmUcftWU «ilB««UT#fc* 

50 [2lJfe0tl2] C-half (6 0-121) MKSr^Jg 
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fee 

[HJte«3] C-h a 1 f (6 2-1 0 4) 
0S 1 <DMK<Dt*t> V KLj8^Z>m*28&0t 1 i ra«fc:fTo 

[HJS^J4] N-h a 1 f (1 -5 9) MK&mMMl 

immmsl C-h a I f (6 7 - l 3 6) PTNStU 

[3SJ60H6] C-half (67-109) PTN&M 
mm 1 ©MK©d* 9 K:fflV^tettil!fc09 1 i ra«»2ifT 

[HB«7] N-hal f (1-6 6) P T N SrHlfiM 

[3IJ£#!l8] C-half (62-104) MK 1 0 0 
mg*5ctT7t - PA 5 Omg^IWl^MKl 0 0m 

immm 1 1 ] ^< y >- 1 m g srnasw 3^y ko^ 
«3iia«wc:fT*ofc 0 

[SSJIS091 2] ^^y^lmgSr||JK0tj4O=a^Ka>f 
10 0 3 4] m^Mk UC-ha 1 f MK&4f<Z><& 
t FSh -M i d k i n e (D^ffc 

fiM-^T- K (1-121) <z>-&^»r ^;^i2i(i 

13|^77^^h (1-11) (12-2 

2) (2 3-3 1) (3 2-40) (4 1-5 1) (5 
2-5 9) (6 0-7 0) (7 1-7 7) (7 8-8 

3) (8 4-9 3) (9 4-1 0 3) (1 04-1 1 
2) (113-121) -fr/Sbfc 0 ^y^if* 
VKOiltKliTLC, hplc, r^y^Mia^ 
|gbfc: 0 :0|N-ha 1 f (1-59) [ h MK — N 
km-fo ] fcC-h a 1 f (60-121 [hMK-C 

km-To ] *^t"«^<**t-€ixC*d^JHlJcJ«^L, 

I /HOB t fe^fciSWSC I /HO OB t 
JfcSrfflV^fco (WSC I : 1 -e t h y 1 -3, (3- 
dimethylaminopropyl) — carb 



(5) #58^8-2 7 0 2 1 
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odi imide, HOB t : 1— hydroxybe 
nzotriazole, HOOB t : 3, 4 — d i h 
yd r o — 3 — hydr oxy — 4 — oxo — 1, 2, 
3-benzotriazine) 0 T^J g£<£>N3*cte: 

b o c m-v&m u 7^;; ■wumwflBtKitt-tjt^tt a 

sp (OcHex), G 1 u (OcHex), Ser 
(Bzl), Thr (Bzl), Lys (C1Z) , A 
rg (Tos), Tyr (BrZ), Trp (Fo 
r) , ^UCys^MMAcmMfflV^o * 

10 <z>teC*ft»Xfc:ra:B z IS, #7?^yh^c*ic 
ttP a cSSrfflV^T-&J*L.fc 0 (CHe x : c y c 1 o 
hexyl), (Bzl :benzyl) , (C 1 Z : 
z — chlorobenzyloxycarbony 
1), (T o s : t o s y 1 ) , (BrZ:2 — bro 
mobenzyloxycarbonyl) , For 
(formyl) , Acm (acetamidomet 
hyl), (Pac^Phenacyl este 
r) o 

[0 0 3 5] ti&t^f- K (1-121) 3gMig 

20 h-HF (HF/Anisol=9/l, 0 5^3, 

1 h) -Cftmow-HF (HF/Bu t a n e d i 

tiol=7/3, 0 5<C, 3 0m i n) -C«L3Sb 

1. 9g^Wp^#to roWpl. 9g£HPL 
CWfcW^ J— (YMC-ODS^7A N 3 

0X2 5 0mm) "C^Btbfco ««t«Wi0. 1%TF 
A«r-&tpCH,CN*«i:0. l%TFA**fflV\ C 

H 3 cNjgfti o%a»e>6 o%^-ecoi 1 o#¥— x& 

<fc)IE&U «Lifi 2 0ml /m in^7 Afflfttt^re* 
Wbfc 0 CH 3 CN«*3 0-3 2. 2%<Dmft&M 
30 «> % ^SffittK&ttM U4 20mg (D^<^ KS:# 

(3. 7x17cm) i^A 
^starting bufferO. 2 MA c ONH* 
+ 3MUrea (pH5) , limiting buf 
ferO. 7MAcONH«+3MUrea (pH6) 
# 1 . 2 5 L aW*lEftft="C»U bfc. 15gf 

odllO. 4 8-0. 5 3MfiiSSI» (5 6*1^ 
b65*l) «r««>aSROpHSrft»'T?T^ 

(YMC-ODS, 3 0X2 5 0mm) Mj£ 
40 Abfeo 1lirSfiiniRtnBffi^»:0. 1%TFAHIpCH 

»CN®Kfc0. i%tfatKSt^v\ CH3CN8S1 
4%d»b4 4%&~e<7>l 1 0 4>m— »«4glBjSfe. M^2 
Oml/min, * J A&*B:S?a-CStfJ b^o CH 3 
CNM2 8. 5-2 9. 2%<0lffl#£ft», »JE«t8 
««fiRj»LT 125mg©l OAcm^f FS:# 

[00 3 6] r^)H90mgS:0. 5mM^f KS 
SM5<J:5^5 0%AcOHt^U WAcm 
Stc^bTl. lSi^Hg (OAc) «SrJnx.ffl*# 
50 i^TlM-e2^*^S^c 0 *©«Acmii:»l 
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T 3 0 S Jt<£> 2 -M ercaptoethanol SrSP 
*.Sfofc2«PlH*»#»<fc. £0»«SrG-2 5©^w* 
ifl^n^h^9A (1. 15x73cm) Mi£AU 5 
%A c OHtSSUJUfc*^^ K©*d«r*a{)aoHf«;* 
Lt S K 6 5 m g «r#fc 0 

[0 0 3 7] SH^f K4 5mg (3. 4/iM) Sri 
mM EDTAt 2 M (NHO 2 SO^J;TOSH/G 
SSG (100/10) tr^A/ti 5 0 mMA c ONHi 

(pH7. 7) 3. 4L (lxlO'MCo 

nc. ) fc»j&»L5 l C-C4 0BD^#»*fco TFAtp 
HSr3 4:Lfc«. 9ffi^7^ (YMC-C4, 20x 

2 5 0mm) K&AU HPLCSffi^n^ h^77^ 
— (YMC-ODS^7A, 3 0X2 5 0mm) 

Ufco Wfc*fc:tt0. l%TFASr4tfCH,CN«« 
iO. l%TFA7kSrfflV\ CH,CN»ftl 5%d»e> 

3 5%tTOl 2 0^#-iga<igiEffi. M20ml/ 
min. #?Affl«ttgirC»fflL-fco CHsCNitS 

2 9. 4-2 9. 8 %^®^4rA^MJE^#im!«*S^:)!ft 
U5mg (D^f KSr»fco 

[0 0 3 8] SStt-MBWIRSCtt, h 9 ^>^mimm 

*bh plc -c5>wufc«- tr— ^ fcov^TSMtfWMs 

Sfcb^ic hMK[iODS^7A (4. 6 x 1 5 0 mm) 

l%TFA^tfCH 3 CNg*^0. 
l%TFAMfflV\ CH,CN*S10%H4 0% 

5^*— ««4g|E«fe, »3fi 1 m 1 /m i n, # 
5Ai&ftW:5 O^ftttli-Si: 1 4. 3min«L 

SS^fit ; 1 3 2 4 1 . 2 [M + H] 
T$SWtftffi»l Asp7. 52 (8), Thr9. 5 
1 (10), Ser2. 86 (3), Glull. 12 
(11), Glyl6. 00 (16), AlalO. 7 

3 (10), Cys9. 17 (10), Val4. 87 
(5) , I 1 e 1. 8 3 (2) , Le u 1. 0 2 

(1) , Ty r 2. 0 1 (2) , Ph e 3. 0 1 

(3) , Lys 2 3. 3 2 (2 3), Trp3. 86 

(4) , Arg6. 90 (7) , Pro5. 98 (6) 

hMK-N (N-ha 1 f) <0<&jgL 
hMK^a^fFS 0 0mg£H i gh-HF, 
Mr;Low-HFMta®!p R p3 4 0mg^#t o 3 

4 Omg^ttCMt^D- ^<D4^^^^ nvh^ 
77-<- (1. 3x9. 5cm) (C&A L % start 
ing bufferO. 2MAcONH 4 (pH5) , 
limiting bufferl. OMAc ONH 

4 (pH6) ^6 0 0m 1 om— »ffi4gBB*ff="C»a L. 
to 1 5 g-To^HJUO. 3 4-0. 3 8Mit2ttfIII# 



(6) fftm^ 8-2 7 0 2 1 
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(14*1^18*1) Sr«ft**OpHSrTFA-C 
Ttf^O££5£ffi#^A (YMC-ODS, 30X25 
0mm) ItftALfe, 0. 1%TFA^CH,CN 
8»t0. l%TFA**flJV\ CH,CNSS15% 
j5>$>4 5%^-C^l 1 0 4^*— ««4giBife, M2 0m 

i/min, ^^Ataa^sa-eswufco ch 3 cn 

Jg«2 8. 1 -2 8. 9%^iBSr4IX>ttJEEjRili«. W 
ttft*6LT7 0mgO6Acm^fKi#fco 

[0 0 3 9] hMKH«Acm^f K50mgt50 
10 %AcOH"C0. 5mM^^K««fcft5J;5fc:»a> 
U Bfgf-CAcmX^jstL-Tl. l^Stf>Hg (OA 

c) ,SriP*.ffl*#H«T^a^2^IB, WlAcm 
S(->^LT3 0 rcaptoethan 
o 1 SriPx.Se>Jc2WFWId»#ffl*. G-2 5 0^5» 
^n^f^77^- (1. 15x73cm, 5%AcO 
H"C»ffl) ft^f KO»»fr*»Jl«««tTSH^ 
7 p f K4 0mgSr»fc. 

[0040] S H-<^ K40mg (6. 1 8 /* M) 
Sr, ImM EDTAt 2M (NH*) 2 S O^itfG S 
20 H/GSSG (10 0/10) ^«5 0mMAcO 
NHi ( p H 7 . 7) (Dmmme 1 8 m 1 (lxlO" 6 
MConc. ) ^mfrV&ffi.-?— Bfe;6>#iH?fc 0 TFA 
~CpH£r3 t Ufe«i8ft©* 7 AH P L C«fi^ h 
^77^^ (YMC-ODS^7^ 3 0X2 5 0m 
m) "C^StbfCo Jg^tfl^ttO. l%TFA^tfCH 
,CN»«i0. 1%TFA*S:IV\ CHaCNSftl 
0%^?>4 0%**V<D1 2 0 »ft4gBB8u «E3*2 

Oml/min, # ^ A»«iS^®^»ttibfco CH 3 

c n«& 25. 1-25. 5 %<Dmft&M#>$£&mm'& 

30 S»UhMK-N15mgWc 0 hMK-Ntt 
ODS^7^ (4. 6x1 5 0mm) "CSi^O. 1 
%TFA«r&irCH3CN*«i: 0. l%TFA7kSrffl 
V\ CHiCN»ftlO%^4 0%*W2 5^- 
mm^mm, «llml/min, #^AM«i;J:5 0<C 
1?»Ut5i:13. 9minl:ffllto *fift^<tI^S 
Stt^«««;tthMK©tft3tE^lpDTfifV\ SS^ 

40 fc 0 

S*4>WflI I 6 4 7 0 . 4 [M + H] 
T%SWtftVrmi Asp2. 70 (3) , Thr2. 8 
8 (3), Ser2. 81 (3), Glu6. 08 
(6) , G 1 y 9. 0 0 (9) , A 1 a 3. 16 
(3), Cys5. 83 (6), Val2. 91 
(3) , I 1 e 0. 9 4 (1) , P h e 2. 2 4 

(2) , Lys9. 26 (9), Trp2. 78 

(3) , Arg4. 00 (4) , Pro4. 08 (4) 

50 hMK-C (C-ha 1 f) <D^f& 
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hMKH«<SHI^^K5 0 OmgSrH i g h-HF*5 
±tf L o w-HFfilt3fi»fp3 4 Omg Sr#fc 0 3 4 

17 — ( 1 . 3x9. 5cm) t£&A b x s t a r t i 
ng bufferO. 2 MA c ONH*+ 3 M U r e 
a (pH5) , limiting bufferl. 0 
MAcONH ( +3MUrea (pH6) #8 0 0ml 
<0*-««43E*#t?*a V1t 0 2 0 g fo^I U 0 . 
3 8-0. 4 (3 8*1^^4 2*1) 

&3I#> N Jg»OpHSrTFA-CTtf-tO*45Sfr^9A 
(YMC-ODS, 3 0X2 5 0mm) KffiAbfc. 
0. l%TFASr^tfCH,CN»«J:0. 1 %T FA 
**JflV\ CH,CN*ai5%H2 5%*TO6 0 

»ft4g|B«fes 2 0ml /m i n . # 9 
liiMBlfCo CH J CNi«2 2. 0-2 4. 5 
%v>ftW&M#>iU£Wtm&* »itTl lOmg© 
4Acm^fKSr#fc. 

[0 0 4 1] hMKWAcm^f Kl 1 0mg^5 
0%AcOH-C0. SmM^T'f K»ftKl*5 <fc 5 fc« 
«F0f^Acm»!l*tbTl. lSiOTg (OA 
c) 2 Sr*Px., S[*#HftlT*a"C2«PBI. t©*Ac 
maSlcastbT 3 03iO2-Me rcaptoetha 
n o 1 &JP;lS&*c2l*Ma>#»*?, G-2 5©^;V4 
n-r Ytf^yj— (1 . 15x73cm, 5%Ac 
OH-Cgffl) K^)^^*i?)I^« tt S H 

**rf^ K 6 5 m g *»fc 0 

[0 0 4 21 SH^f K6 5mg (9. 6/iM) 
ImM E D T A £ 2 M (NH,) 2 SO^<]:D I GSH/ 
GSSG (100/10) Sr-^A/*! 5 OmM Ac ON 
Hi (pH7. 7) <Z>««»9 6 0m 1 (lxlO'M 

Cone. ) Bfe3&»#»*fc 0 tfa-c 

pH^3tlfc«ffi^P^b^77^- (YMC-O 
DS^/7A, 3 0X2 5 0mm) -C^&L-fCo ^BtfKtd 
teO. l%TFASr^tfCH,CN»»fcO. 1%TF 
A*«rjgv\ CH,CN»fl[12%^b2 2%4W6 

0 4^*— *«4gBBffi. SS2 0ml/min, 
iWiWfflL^ CH 3 CNigft2 5. 1 -2 5. 

5 %<Dmft*%kv>mj£mm'&, «^ftt 4 5 m g 

^^KSr#fc 0 hMK-CliODS^7A (4. 6x 

1 5 0ram) t«S»^0. 1 %T F A«rg*?CH»C 
N**i:0. l%TFAMfflV\ CH,CN»S10 
%^?>4 0%*W2 5 4^¥— *«4glB«fe. Sllml 
/m i n, %9J*m.m*5 OXl^ttiiT&k 1 3. 5m 

i n^mL7c 0 #B«*5j:r^SSJfe^»*«^;W:hMK 

JTS^Wfif ; 6 7 8 9 . 9 [M + H] 

T^yft^Wffi; Asp4. 71 (5), Thr6. 5 



(7) W8-2 7 0 2 1 

12 

9 (6), G 1 u 5. 04 (5), Gly7. 00 
(7) , A 1 a 7. 26 (7) , Cys3. 80 
(4) , Vail. 9 7 (2) , I 1 e 0. 8 8 

(1) , LeuO. 96 (1), Tyrl. 92 

(2) , PheO. 99 (1), Lysl4. 00 (1 
4), TrpO. 87 (1), Arg2. 86 (3), 
P r o 1 . 8 6 (2) 

hMK (62-104) (C-half) <D<&J& 
10 H*B^J*ffi (Boc strategy) bfch 
MK (6 2-1 0 4) mm (Cy s^fflUMe B 

z i *«v^fcewrawD««a6Srttfflufc 0 tm<<7<? 

KWIBl. 7g^HF/p-Cresol/BDT = 8 

0/5/15T0 5^, 1 hMU #*>*b;fcfi» 

fp7 0 0mgffl^-rF^77^ (YMC-OD 
S#9i^ 3 0X2 5 0mm) "C^BtLfco 
0. l%TFA^tfCH s CN^«i0. 1 %T FA 
*«rfllv\ CH,CNSfil 5%^b3 5%tWl 0 
0#¥-*2t«<klE&, Sl2 0ml/min, #^Aifi 
20 ftttS«a"C*aUfco CH 3 CNIS2 5. 3-2 6. 
8%<^M#£ii^jE«*§^ JBS«»LT6 0mgO 

[00 4 3] S H-<^ K60mg (12. 3/zM) 
Sr. ImM EDTAt 2M (NHJ 2 SO^J:0 { GS 
H/GSSG (10 0/10) 4rt^5 0mMAcO 
NH4 (pH7. 7) <Z>«««1. 2 3L (1x10' 

MConc. ) Ki§a>u mmx— wbfrgm&ito tf 

ATpH^3tt^i, i^ffi^u^ Y^^y^— (YM 
C-ODS*7^ 3 0X2 5 0mm) "C^Bcbfeo » 
30 gt^KfSO. l%TFAlrttfCH3CN^t0. 1 
%TFAttlV\ CHjCN««5%d^4 0%*T? 
<£>6 04>m— }gS<fc)BE&, mM2 0m 1 /m i n, 

[0 0 4 4] CH 3 CN2tS3 0. 3-3 0. 6 %<DW\ 

ft*m#>WLi£mm'&. aofeWdurhMK (62-10 

4) 3 0mg!r#fc„ hMK (6 2-1 04) iiODS 
X^J* (4. 6x15 0mm) "C»l:0. 1%TF 
ASr^tpCH»CN»«i: 0. l°/oTFAMfflV^CH s 
CN*Sl%^fe4 0%*TO2 5 5)^— ««4gi«fc. 

40 mm i m i /m ^aaa^a-c^ai- 5 t 1 

8. 5m i nCgttlUCe 

[0 0 4 53 *fift*5J;t*S S*S^««=£tthMKtf>*fe 

«t>aiMi[*!iA<-*ufco 

fiMf : 4 8 3 6. 2 [M + H] 
75/»»tfl;Asp2. 7 0 (3) , Thr4. 6 
2 (5) , G 1 u 5. 2 2 (5) , G 1 y 4. 9 3 
50 (5), Ala3. 17 (3), Cys3. 49 
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( d) 


Vail. 


9 6 


(2) 


lie 


0 . 


8 8 


(1) , 


L e u 1 . 


0 5 


(1) , 


Ty r 


1 . 


9 8 


(2) , 


P h e 0. 


9 8 


(1) , 


L y s 


6. 


1 1 


(6) , 


T r p 0. 


8 6 


(1) , 


A r g 


3. 


0 0 


(3) , 


ProO. 


9 9 


(1) 























hMK (10 4-121) <D&tfL 

hMK<D79?*>h (104-112) t (113- 
12 1) t«^S*t*/«tfcft8^Kl 0 Omg 
SrHF/An i s o 1 = 9/lT?0 5t, 1 h&m 

(YMC-ODS*7^ 3 0X2 5 0mm) "CMt 
ti 0 *RKK*JittO. l%TFASr*tfCH.CN»|Rfc 
0. l%TFA7kSrfflV\ CH,CN*«3%^18 
%tW6 0M-IS^)Efe Sl20ml/mi 

0. 2 5-1 1. 2 5%0B&&ft&«EM8flL 8MS 

K;igbThMK (1 0 4-1 2 1) 6 0mg£r#£: o h 
MK (10 4-121) ftODS*9^ (4. 6x15 
0mm) -C»«ttfc:0. l%TFA«r&t?CH,CN» 
mtO. l%TFA7KSr«V\ CH,CN»fl[l%^E) 
4 0 2 5 ^-®S^JBaffi, iK3£ lral/mi 

n, ^7AIS^Mfflntl0. 9min« 
tttbfco *fi$^i LTf ffiH P L CC^y ^ t°-^ t 

Rfi##HI ; l 9 6 0 . 4 [M + H] 
7^8»Jff;Aspl. 00 (1) , Thr2. 0 
0 (2), Glyl. 98 (2), Ala3. 01 

(3), CysO. 68 (1), Lys8. 06 

(8) , ProO. 99 (1) 

thSh-pleiotropin (67 — 109) <D 

(B o c strategy) "C^L.^h 
PTN (6 7-1 0 9) mSS (Cy sOftR£C4Me 
Bz K Hi sO«»a^BomSrfflV^£Jl^f4rat«: 
SSSrffiffltt) 1. 5gi:Cys3 0SMM, H 
F/p-C r e s o 1 /B D T — 8 0/5/15*C0- 

-5t:, i hAaau #e>Jxfc3astiai. 5 7g (c y 

sSr-^tf) &mfa?v^ Y?^*7 4— (YMC-ODS 

3 0X2 5 0mm) "WMfcLfco *8t*fc:M: 
0. l%TFA^tpCH,CNS«iO. 1 %T F A 
*«rfl!l\ CH 3 CNjgSl 5%^^3 5%tWl 0 
0 »fl[4giB«fe. M20ml/mi n, #9 -MS 
SfiiKSfflbfCo CH,CNM2 4. 5-2 5. 

K 5 Omg «r#fc 0 

[0 0 4 6] S H-<^ K 5 0 m g (12. 3^M) 
£r N ImM EDTAi 2M (NH 4 ) ,S O^ctt^G S 



(8) #I?8-2 7 0 2 1 
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H/G SSG (100/10) te^hjlt 5 0 mM A c 
ONH* (pH7. 7) ©JK«}ftl. 2 3 L (1x10 

^MConc. ) i:»^Lia-e- «63b^#ia*fco tf 

A1?pHSr3J:Ufc«s fffi^nvh^77^- (YM 
C-ODS^7A, 3 0X2 5 0mm) "WMJlLfco * 
BSKlJlttO. l%TFA^tfCH s CN^«i: 0. 1 
%TFAzK«:flll\ CH,CN»*5%^6>4 0%*"C 
<Z>6 0M-lS^)iSs Mi&2 0ml /m i n. %9 

10 [004 7] CH3CNM28. 5-2 9. 3%<Dm 

»itthPTN (6 7-1 
0 9) 30mg£r#*Lo hPTN (6 7- 1 0 9) {SO 
DS^77A (4. 6xl50mra) fM^O. 1% 
TFASr-&trCH,CNJ8«t0. 1%TFAtK£t/B 
V\ CH I CN»*l%^&4 0%*t?©2 5»»-» 
«<fcJlE&, Jtaiml/min, # 9 AfiRfiiSia-Cje 
Wi"Sfcl7. 3 m i n 

[0 0 4 8] #&**5<J:tfS Ste^3R««a;tthMK^tft 

«*##HB ; 4 8 4 0 . 5 [M + H] 
7^/SMI;Asp2. 9 8 (3) , Thr4. 7 
5 (5), Serl. 87 (2), Glu5. 10 
(5) , G 1 y 2. 0 0 (2) , A 1 a 4. 0 6 
(4), Cys3. 60 (4), ValO, 97 

(1) , IleO. 91 (1), Leu3. 95 

(4) , TyrO. 9 6 (1) , Ph e 0. 9 8 
30 (1), HisO. 97 (1), Lys5. 10 

(5) , TrpO. 85 (1), Argl. 98 

(2) , ProO. 97 (1) 

immm 1 ] mm?* p AS'&ay^ 
&ttnm&&fo&ft&B&&io%#i'Mtt (bs 

A) fc*tfaMEMrtfc:*HltU 9 6 Kt&m 

16. pH7. 4 «>y (PBS) TftV\ 

0. 1 %BSA^tfl 0 0 v 1 <£>&tjfc?f aMEM (a 
MEM — B S A) * -C«**rfTo;fc 0 
40 [0 0 4 91 ^(OlOO/z 1 <7>jgS<£>M 

SR60U -tnfeSI«^J:SPA4fea-»»IBSrffl3eu 

[00503 Mtwrtic N «*±f»srr^tri^- 

hU J#»WllS«:PBS"e?JfcV\ &BJ§Sl*3PA£:0. 5% 
Tr i t o nX- 1 0 0«r&tr0. lMhy^-HCl 
( P H8. DSfllOO/ilf^ttfflU fflfflW 
<£>P AW^W* 1 * 1 -7^7>f^y V^U— h (G 
ross.,J.L. et a 1. , J. Ce 1 IBi 
50 o 1 . , 9 5 , 974-981 (1982)) £r/Hv^T 



i 



(9) 



#iM¥8-2 7 0 2 1 
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[0 0 5 1] PAgttiityW^rag^y/^fcfc 
y<DUKm$L (U) "CSfcL-fco 36JS«i*BSA£:® 
2p£LT. ^^o^^W-hBCA (Pier 
ce, Rockf ord, I L, USA) K £ !9 L 

fco i8f$ra*g^ms ^mu<DMm\-Mvxu^y-/v 

2 tiM<Dmi\~?l . 5«OPAS5t^i4ok, W 
a^tr^^bMK. ft^MMK, C-half MK 
imi0-100ng /m 1 <7>jgft-C s atflBKUfc^ 

3«j&>6> 1 SfflWPAettJ&ULfeftfco WMKg 
grift-??* ^ ^Stt£*S*:frV^ 4:33 <fc 1*7^ * S y - 

[H*ffil2] #14 0 0 gMC!>SD7yht*»«, 
[0 0 5 2] C<0?!x McMKstfy^^KfcSVM** 



16 



10 



[0 0 5 3] MK*y^^K*>SV^«:*0»f^^ 
KaK y KfcSVMi-t <Z>Wf^^ Kft if ^ 5 0 m 

g/k g»4-ett, mtz^r^Jv H*v^a>ofc 0 

[Hll] fifeBISJxfc^y K*-f V (1-59) G>*j*B 
[B2] «»S*tfc^i/K*>f (60-1 2 1) *><fr 



Boc^^-^^^Val-P^Lys-Gl^Cly-Prty-OPac (1-1 1) 



[01] 

fc&Sn/i * y K*-f> (1-59) <0fcf3t 

ZjVDCM-TFE-AcOH 



BatcBcAcm cHx For For Zn/DCM-TF&HCOONH, 
Boc^ly-Sff^hM^s-Al^Olu-Trp-Ali-TVp^lly-Pio-DFec (12-22) ™ 



AcmBxl Bxl BriQZcHxAcm 



ToscHx BriAcm 
Bo<>VaMlly-Pha-ATg-ahi-Gly-Thr-Cy»-Gl>^OPac (32-40) 



Rzl Tbs To$ AcoiTos 
Boc-Ali-Gto-ntt-01n-Arg-n©-Arg-Cys-Ar«-Val-Pn>*0Pac (41-51) 



Acxn For OZCIZ cHx 
Boc-Cys-AsD-TYp-Lys Lyj-Olu-Phc-Oly-OPflc (52*59) 




Bco(l-59>OPsc 

Ztt/DCM-TFE-HCOONH* 



Bcc(l-59)-OH 



(10) 



WH§¥8-2 7 0 2 1 



m f z] 



cHx Acm CSZ BfZaZ cHx For _ 2a/DCM-TFE-HCOQNHi 
Boc^Ah Jtp^^Lj»-^Ly»-Pto^Att»-Trp<il)^OPao (60-70) — *~ 



AcmcHx Bxl 
Boc-AU-C^Asp-CHy-GlrThMaly-OPBC (71-77)- 



Zn/AcOH 



WSQ/HOOSt 



Boc-^-S«-V«l-iS*Olii^3ljr-OPac (78-83) - 



Bxl C1ZC1Z TwBiZ 



Zn/AcQH 



Boc-Thr-Leu-Lyi-Lya-Ala-Arg-Tyr'AfD-Ala-Oln-OPac (84-93) 



ZD/DCM.TPBVHCOONH4 



Acm cHxBil To* Bit C12 Zn/AcOH 

Boc^ys^oXMu-m-De-Afj-Via-Thr^ys-PiD-QPK (94-103) 



AcmBrl C1Z BrfClZ OZ Zn/AcOH 
Boc><^s- , nir.PcD-Lyi-ThT-Ly>-Al*-Ly»-Ala-OPic (104-1 12) ■ 



OZ C1ZC3Z OZ CJZcHx 
Bofr-LySr-AU-Lyt-Lyi-Gly-Lys-Oly-Lyi-A^-OBz] (ll^lll) 




Boc-<60-lll).OBil 



(51) Int. CI. 6 

A 6 1 K 38/00 



ABX 



F I 



A 6 1 K 37/02 



AB S 
ABX 



(72) %>wm *m 

^3785-3391^ ^ = — * b^fcB -205 

(72) mxm mm re 



(72) ^mm Amvm 

* K^FBfc ffl TfJ0 6 2 T B 23# 3 # 
AJSJRWSrfi^B— #T10- 6 



